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Confederations ofMonpeur Auzout upon Mr. 
HookV Nerp Inftrument for Grinding of 

Optick-GlaflTes. 



In the above-mentioned French Trad, there are, be- 
fides feveral other particulars, to be reprefented in due place % 
contained fome Conft derations of Monfieur Au%out upon Mr- 
Hool(s New Engine for grinding Opticl^ Glajps. Where he pre- 
miles in General his thoughts touching the working oi Great Op- 
tick- Glaffes , and that by the help of a Turn lathe; affirming 
firft of all, that not only the Engin is to be confidered for give- 
ing the Figure^ but the Matter alio, which ought to be brought 
to greater perfection , than it hath been hitherto. For, he 
finds it not fo eafie ( at leaft, tvbere he is ) to procure Great pie- 
ces of Glafs without Veins, and other faults, nor to get fuch, as 
are thick enough without Blebbs ; which, if they be not, they 
will yield to the preflure and weight, either when they are fitted 
to the Cement, or wrought. 

Secondly, He finds it difficult to work thefc Great GlafTes of 
the/2wj*thicknef$3 which yet is very neceffary , becaufe, that 
the leaft difference in Figures fo little convex, can put the Center 
out of the Midle, 2 or 3 Inches > and if they be wrought in Moulds > 
the length of time, which is required to wear and to fmooth 
them, may fpoil the bc& Mould, before they be finifhed.' Be- 
fides, that the ftrength of Man is fo limited , that he is unable 
to work Glaffes beyond a certain bignefs, fo as to finiili and 
polifli them all over fo well, zsfmaU Glaffes ; whereas yet, the 
bigger they are, the more compleat they ought to be : And if 
any weight or Engine be ufed to fupply ftrength, there is then 
danger of an unequal preffure, ana of wearing away the En- 
gine * In the mean time, the precifenefs and delicatenefs is 

greater^ 



greater than can eafily be imagined. Wherefore he could never. 
having fome experience of this precifenefs, conceive, that a 
r Turn4athe y wherein muft be two different, and in ibme manner 
contrary motions, can move with that exa&nefs and fteddinefs ? 
that is required, efpecially, for any confidcrable length of t/me. 

Having premifed thisjie difcourfes upon Mr. Hoq\ his Turne, 
intimating (irft of all, that he was impatient to know what kind 
oiTarne this was, imagining,that it had been tried, and had luc- 
ceededj as coming from a Society that profefleth., they pub* 
Iifli norhing but what hath been maturely examin'd. But that he 
was much lurpnfed when he faw the Micrography of Mr. HqoJ^, 
and found there, that his Engine was publifhed upon a mur 
Theory, without having made any Experiment, though that 
might have been made with little charge and great /peed ; ex* 
pence of Money and Time being the onely thing, that can ex* 
cufe thofe who in matter of Engines impart their inventions to 
the publick,without having tried them^to excite others to make 
trial thereof. 

Whereupon he propofes fome difficulties, to give the Inven- 
tor occafion to find a. way .to remove them. He affirms there- 
fore, that though it be true in the Theory, that a Circle, whofe 
Plain is indined to the Axis of the Sphere by an Angle, whereof 
half the Diameter is the Sine, and which touches the Sphere in 
its Pole will touch in all its parts a fphencal Surface, that fhali 
turn upon that Axe. But that it is true alfo, th.it that muft be 
but a Mathematical Circle^ and without Breadth, and which pre- 
cifcly touches the Body in its middle : Whereas in the pradtice, 
a Circle capable to keep Sand and Putty,muft be of fome breadth-, 
and he knows not whether we can find fuch a dexterity of 
keeping fomuch of it, and for fo long a time,as needs, upon 
the Brim of a J{ing that is half an Inch broad. He adds, that it is 
very difficult to contrive, that the middle of the Glafs do al- 
ways precisely anfwer to the Brim of this Bmg y feeing that the 
pofiticn of the Glafs does always change a little in refpe<3:af the 
Sing, in proportion as 'tis worn, and as it muft be prefied be- 
canfe of its inclination. He believes it alfo very hard, to give 
to the Axis or to the Mandril, which holds the X^Iafs^ that little 
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Inclination, that would be neceflary for great Glaffes, and to 
make the two Mandrils to have one and the fame Flatty as is ne- 
ceflky. Andjhaving done all this, he perfuades himfelf, that it is 
exceeding difficult, if not impoffible, for two contrary motions, 
whsre fo many pieces are, to reft for a long time fteddy and 
firm, as is requilite for the not fwarving from it a hair's thick- 
nefs 3 fince leis than that can change all. 

He goes on>aod, feeing that this Inventor fpeaks of Glafles of a 
thoutand,&ten thoufand foot, which he fuppoled not impc ffible 
to be made by this Engine, difcouffes of what is neceflary for 
the making Glafles of fuch bignefs'i' which he believes this In- 
ventor mzy perhaps not have thought of. Wherefore he affirms, 
that if the Table y made by himfelt for the Apertures of dalles 
(which is that, that is above delivered) be continued unto a 
thoufand feet, by taking always the Subdnplicatc pmportimoi 
Lengths^ it will be found,that for pretty good ones/ the Aperture 
mult be of i %. Inches; for good ones, more than i 8. and for 
fuch as are excellent, more than z i. Inches : whence it may be 
judged, what piece of Glafs, and of what thicknefs it muft be, to 
Fcfilv-' the. working* But he proceeds to fpeak of the Inclination* 
which xhzMawfrzi muft have upon thcPlaiu of theK*ftg,when the 
Xjng fhould have io.or 12 Inches; and finds,that it would make 
but 6 >or* 7. minutes of inclination, and that a Glafs would have 
lefs Convexity } zv\d confequently^lefs difference from a Glafs per- 
fed:lyplain,than the 7. or 8 -part of a Line. And then he leaveth it 
to be judged,whether a Glafs of fuch a Length being found, we 
ought to hope, that a Tarn can be firm enough to keep fuch a 
piece of Glafs in the fame Inclination, fothat a Mandril do not 
recede fome Minutes from it: and, though even the Glafs could 
be faftned perfectly perpendicular to theMartdrtl ? that thefe 
two Mandrils could be put. in one'arid the fame place, & that that 
little Inclination, which is requifite, could be given, and the 
A/a»^r*7btrcontinued't6 be prefled in that 'fame Inelinativn, ac- 
cording us the, Glafs is worn. All which particulars,he conceives 
to be very hard fn "the practice ^ not to mention, that the weight 
of the Gbfsjthat fliould be inclined to the Horizon, as 'tis repre- 
fented by Mr.-Hiw^ would make it Aide upon the Cement&nd fo 
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change the Center s and that the Glafs is not preffed at the fam 
time by the Sing but in one part on the fide, vid. about a fourth; 
and that the parts of the Glafs are not equally worn away, &e. 
What then, faith be, would becomof a Glafs of iocoo feet 5 
which, according to the faid. Table, would have more than four 
feet, or four feet and nine inches, or fiye feet, feven inches A- 
perture,and of which the T^rg, though it were two feet nine inch- 
es, would have but one minut of Inclination, and the Glafs of y 
feet Aperture would havc.ttfM>4 minuts, and the curyity of it 
would be lefs than the ha5SttDS& part of a Line. *£« 

But, faith he, let us coniider, only a Glafs of 300^0?, to fee^ 
what is to be hoped of that, and to know at leaft the difficulty, 
to be met with in making a Glafs only of that Length. A Glafs 
then of 5C0 foot, according to his Tabk, muft have more than 
8 inches Aperture, which makcth but 16 minuts of its Circle, and 
itfhould have more than ii inches, if it be an excellent one. 
If Mr, Hw^ ( adds he ) did ufe buthisT^/Wg of 6 inches, which 
he would ufe from twelve to an hundred foot Glafs, the InelU 
nation y which the Axis, or Mandril, that bears his Glafs, fhould 
have, fhould be but 16 minuts, and the Cnrvity of the Glafs 
would be leis than the eighth part of aLine, and if he fhould 
life a bigger; the Inclination would be proportionable.. 

Whence it may be judged (continues he) that we are yet 
very far from feeing Animals (sic. m the Moon, as Monfieur Des 
Cartes gave hope, and Mr. Hoo\ de/pairs not of For , he be- 
lieves by what he knows o£Telej r copes > that we are not to look 
for any above 300 or 400 foot at moft ;. and he fears, that neu 
iher Matter nor Art will go even fo far. 

When therefore {faith he ) a Glafs of 300 foot fhould bear 
an Eye-glafs of 6 inches (which would appear wonderful) it° 
would magnifie but doo. times in Diameter <> that is, 360000 
rimes in Surface: but fuppofe,that fuch could be made,as would- 
magnifie a ioco times in Diameter^ and 1000000. of times in 
Surface, admitting there were but tfoooo leagues from the Earth 
to the Moon, and that the fmalnefs of the Aperture of the Gla£ 
fes ( which yet would diminifh the Light more than 36 times ), 
rind the obfta.de of the, Air.werc not confidered, we fhould noc 
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fee the MooH> but as if we were a i oo, or at leaft, so. leagues dU 
ftant from her without a Glafs. He here wifhes. that thofe , 
that promifc to make us fee Animals and Plants in the Moon > 
had thought on what our naked Eyes can make us difcern of 
fuch ObjedSj only at i o or 1 2 leagues diftancc. 

But this he would not haveunderftood as a difcouragement 
from fearehing with all care and earneftnefs after the means of 
making long Tele/copes, or of facilitating the working thereof 5 
but only as an Advertifement to thofe, who light upon the The- 
ery of any Engine, not to expofe it prefently as poilible and ufe~ 
ful, before they have tried it.> or if it have fucceeded in fmall > 
not to endeavour to perfuade, that it will alfo fucceed in great. 

As it may happen (faith he ) that the Engin of Mr. H oo\ may y 
by ufing all necefTary precautions/ucceed in the makingof Eye- 
Glajps y ot JmaU Optick-GlafTes, but not in making great ones ; 
as we fee,that an inftrument compofed of two Rulers , where- 
with are traced Portions of Circles, fucceeds well enough in 
fmaH>but when there is no more than half a Line* a quarter of a 
Line, or lefs convexity >it will be no longer juft at alt,as he tells 
us to have made the proof of it inCircles drawn by the means of 
one of thefe Inftruments, made by one of the beft Workmen 
in his time, who, whilft he lived, efteemed them above price, 
although they be not juft j as others and my felf ( faith he) have 
bytryal found, when we endeavoured to make Mould? by their 
means, & as thofe^who by the like Inftrument laboured to trace 
portions of Circles of 80 or 100 foot, &c. Diameter, canatteft. 

But, notwichftanding all this, he hath thought upon two or 
three things, which he thinks may remedy fomeinconvenien- 
cies of Mr. Hoo^hh-Turn. Thtfirft is, to invert the Glafs, and 
to put it under the7^»g,that fo not only theGlafs may be placed 
more Horizontally ,and not Aide upon lhtCement,b\il that the Sand 
alfo,and the Putty may flay upon the Glafs. 

The other is, that there muft be two Poppetheads, into which 
the Mandril muft. pafs, where the T(ing is to beiaftned ; and the 
Mandril muft be perfe&Iy Cylindrical, that fo it may advance 
upon the Glafs as it wears away by the means of its weight ; or 
by the means of a fpring, preffing it, without wrigling from one 
place to another, as ir would prefently happen in the faihion 5 
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as the 7V# is compofed. For, when the GlafTes do wear , e- 
fpccially when they are very convex, it cannot be otherwife, bur 
the Mandril will play and wrigle, before the Some be made 

firm. 

Bathe doubts, whether all can be remedied^ which he leavs 
to the induftry of Mr. HooJ{, confidering what he faith in the 
Preface of his Micrography, touching a Method^ he knows, of 
finding out as much in Mechanic!^, as can be found in Geometry 
by Algebra* 

Befides this D he taketh notice, that mod of thofe that rnedle 
with Optic\-GUj}ss, give them not as much Aperture \ nor charge 
them fo deep as they ought. And he inftances in the Telefeope, 
which His Majejty of Great Britain prefented the Duke of Or- 
leans with, viclel. that it did bear but 2 inches, and 9 lines French, 
for its greateft Aperture, though there be 5 or 6 lefTer Apertures, 
of wb/ch it feerns (faith be) the Artificer would have thofe, 
that ufe it, ferve themfelves more ordinarily, than of the great- 
efts which conveys butalmofthalfas many Rays as it fliould do, 
according to his Calculation, which is, as 9 to id 5 Whereas, ac- 
cording to his Table of Apertures, an excellent 5 5 foot Tele (cope 
fhould bear 4 inches Aperture in proportion to excellent fmall 
ones. He notes alfo, that the Eye.-glafsof thefaid Tele/cope, 
compofed of s Glaffes, hath no more effect, when it is moft 
charged, than a Glafs of 4^ inches ; which makes it magnifie 
not a 100 times. And he finds by Mr. HW>, that he efteems a 
Tele/cope made in London of tfofeer, (which amount to about 57 
feet of France, the foot of France being to that of England as a* 
bout 1 5 to 1 6 ) becauie it can bear at leaft 3 Enghfh inches A- 
perture, and that there are few of 50 feet, that can bear more 
than 2 inches, ( which is but 22^ Lines French) although he (M. 
Au^out ) gives no Iefs Aperture, than fa, to a 15 foouTelefcope, 
and his of 2 r feet hath ordinarily a Inches, 4 Lines., or 2 inches, 
6 Lines Aperture. 

This Difcourfe he Concludeth with exhorting thofe, that 
work Opth\ Glares, to endeavor to make them fuch , that they 
may bear great Apertures and deep Eye-glafies; iceing it is not 
the length that gives efteem toTele/copes 1 but on the contrary 
renders them lefs eftimable, by reafon of the trouble accom- 
panying 
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panying them , if they perform no more, than fhorterones. 
Where, by the by, he takes notice, thathe knows not yet, what 
Aperture Signov Campani gives to his GlafTes, feeing he hath as 
yet figmfied nothing of it > ^but that the fmall one, fent by him 
to Cardinal Antonio, hath no more Aperture, than ordinary ones 
ought to have. 

He promifes withall , that he will explicate this way in his 
Treatife of the ufefulnefs ofTelefocpes, where he intends to affign 
the Bignefs of the Diameter of all the Planets, and their propor- 
tion to that of the Sun ; as a I fo, that of the Stars a which he e- 
fteems yet much Ie/s, than all thofe hare done, that have writ- 
ten of it hitherto ; not believing, that the Great Dog, which ap- 
pears to be the faireft Star of the Firmament, hath a Seconds in 
Diameter, nor that thofe, which are counted of the fixth Mag- 
nitude, have 20 thirds 5 nor thinking, that all the Stars, that are 
in the Firmament, do enlighten the Earth as much as a Luminous 
Body of 20 feconds in Diameter would do, or 5 becaufe there is 
but one half of them at the fame time above our Horizon, as a 
Body of 14 feconds in Diameter $ and as the 18432 th part of the 
Sun would enlighten us, or as the Sun would do, if we were 14 
times more diftant from it. than Saturn, and 1 37 times further, 
than the Earth: Which, be faith > would not be credible, if he 
did not endeavor to evince it both by Experience and Reafon. 
And he doubts not, but that Venus, although (he fends us no 
Light but what is reflected, does fometimes enlighten the Earth 
more, than all the Stars together* Yet he would not have us i- 
rnagine,froEa what he hath fpoken of the fmalncfs of the Stars, 
that Tele/copes do not magnifie them by reafon of their great di- 
ttance, as they do Planets j for this he judgeth a Vulgar Error, 
to be renounced. Tele/copes magnifie the Stars (faith be) as 
much in proportion, as they do all other Bodies, feeing that the 
demonftration of their magnifying is made even upon Parallel 
rays, which do fuppofe an infinite diftance . though the Stars 
have none fuch : And if the Tele/copes did not magnifie the Stars, 
how could they make us fee fome of the fiftieth, and it may 
be fome of (hzhundretb, and two hundreth^M^gniiudc ^ as they 
do,, and as they would fhew yet much lefTer ones, if they did 
magnifie more ? 
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